INTRODUCTION
The e a r l i e s t studies of amorphous superconductors were carried out twenty-five years ago on t h i n f i lms of simple metals prepared by vapor deposition on a cryogenic substrate(''*).
~e r~m a n n (~) , and the author(4) have surveyed some of the properties of such materials in recent reviews. In the past ten years, studies of amorphous superconductors have been extended t o transition and most recently t o metal1 i c glasses (4, 697) . rhe where D(0) = electron density pf states a t the Fermi level 2 <I > = average squared electron-ion matrix element M = ionic mass 2 <w > = mean square phonon frequency (defined by FlcMi 1 1 an) l a t t e r materials are prepared by rapid quenching of liquid metal1 i c alloys using techni.ques originally developed by ~u w e z (~) .
Although the phonon spectrum and Eliashberg func- I t would be both d i f f i c u l t and repetitive to completely review t h i s f i e l d in the limited space available here. The interested reader i s referred t o the above mentioned a r t i c l e s f o r a morecomplete survey. In the present a r t i c l e , attention will be focused on recent developments. The main results of e a r l i e r work will be summarized where convenient.
A. Simple Metals 11.
ELECTRONIC STRUCTURE AND SUPERCONDUCTIVITY The occurrence of superconductivity in amorphous simple metals can be understood by using an extension of the nearly free electron model.
Ziman has applied t h i s model t o 1 iquid metals('' ) .
~e r~m a n n '~) has given an extensive account of the experimental evidence which supports such a picture i n the case of superconducting amorphous simple metals. In particular, the model correctly predicts the Hall coefficient(12) RH, electrical r e s i s t i v i t y p(T), and temperature dependence of p(T) f o r the majority of simple metals(13). Rainer and ~ergmann"~) have also discussed the 2 2 calculation of <I > and <w >. They argue t h a t disorder results in an enhancement of low frequency contributions t o electron-phonon scattering and consequently t o enhanced values of X. They conclude t h a t amorphous metal s should tend t o ~c~i 11 an(') has given a solution t o the strongcoupling equations of Eliashberg which he obtained using numerical techniques together with the measured phonon spectrum of niobium. Using his solution, the superconducti ng transition temperature i s given by
In t h i s expression, eD i s the Debye temperature ( o r suitably averaged phonon frequency), ].I* the effective Coulomb coupling constant, and X the dimensionless electron phonon coupling constant. I.lcbli 11 an expresses A in terms of other microscopic parameters as be strong-coupling (A > 1) superconductors. I n c r y s t a l l i n e metals, the influence o f long range order on e l e c t r o n i c band s t r u c t u r e r e s u l t s i n l a r g e deviations of t h e e l e c t r o n i c density o f states D(E) from t h e f r e e e l e c t r o n model. These deviations i n t u r n influence electron-phonon scattering, and electron screening. The absence o f long rangeorder i n amorphous metals tends t o e l i m i n a t e these band s t r u c t u r e e f f e c t s and leads t o a f r e e e l e c t r o n -l i ke Fermi surface. As a r e s u l t , the j e l l i u m model gives a much b e t t e r d e s c r i p t i o n o f amorphous as compared t o c r y s t a l l i n e simple metals which are n o t we1 1 described by the j e l l i u m model (4) . The microscopic o r i g i n and systematics o f superconductivity are correspondingly easier t o understand i n amorphous metals .
T r a n s i t i o n Metals
The superconducting properties o f amorphous t r a n s i t i o n metals are governed mainly by the p a r t i a l l y occupied d-states. I n contrast w i t h the case o f simple metals, one cannot use t h e f r e e e l e c t r o n approach t o understand these materials.
The d-electrons are perhaps best described as being (19) t i g h t l y bound. Friedel (18) , Cyrot-Lackmann , and others have discussed the t i g h t -b i n d i n g approximation TBA as i t applied t o l i q u i d t r a n s i t i o n metals. Recently, Varma and ~y n e s '~' ) have analyzed superconductivity i n c r y s t a l l i n e t r a n s i t i o n metals using an extension o f the TBA method t o include t h e nonorthogonal i ty o f atomic d-orbi t a l s centered on neighboring atoms.
They f i n d t h a t the d-band c o n t r i b u t i o n D~( E ,~) t o D ( E~) i s t h e most
important microscopic parameter which determines X. The SAS spectrum of a neutron irradiated sample i s shown by curve E. The sample was irradiated t o a total fluence of 10'' n/cm2 of f a s t neutrons (1 !lev) over a period of several days. The overall increase in small angle scattering reflects an increase of point defects during irradiation. The large increase in the broad maximum near K % 0.3 suggests enhanced phase separation. This can be understood since the increased point defect concentration should enhance diffusion a t room tempera-(47) ture . I t i s clear that both the electronic structure and atomic scale structure of these metal 1 i c glasses a r e strongly influenced by the phase separation discussed above. On the other hand, the superconducting properties of these materials should reflect only the average properties of the material since Here, phase separation on a scale of % 1000 A leads t o an inhomogeneous superconducting' material in which both phases percolate throughout the sample.
VALENCE Z assumes t h a t t h e Paul i paramagnetic c o n t r i b u t i o n associated w i t h D ( E~) dominates x0, then t h i s can be i n t e r p r e t e d t o i n d i c a t e a smooth decrease o f D(cF) w i t h increasing x as shown i n the figure. Also shown i n t h e f i g u r e i s the v a r i a t i o n of Tc w i t h x f o r these m e t a l l i c glasses and the variat i o n o f

IV.
SUbl NARY This a r t i c l e , as mentioned in the introduction, was not intended t o be a comprehensive review. The questions raised in the a r t i c l e serve to emphasize t h a t the electronic structure of superconducting metallic glasses i s f a r from being well understood. Rore generally, the electronic and atomic scale structure of metallic glasses may be considerably more complex than previous1 y recognized. Emphasis has been given to several current problems in the 
